In an effort to control this epidemic of diabetes, pay for performance (P4P) initiatives, such as those based on the National Committee for Quality Assurance' s (NCQA) Health Plan Employer Data and Information Set (HEDIS) diabetes care measure, have emerged. New diabetes treatment strategies, including these P4P initiatives, have placed an increasing emphasis on tight glycemic control. Still, despite these efforts, fewer than 2% of American adults with diabetes receive optimal quality of care, and national averages of blood glucose levels are well above desired target goals. 3, 4 Diabetes is a complex condition, often accompanied by significant comorbidities. This complexity, coupled with the tendency for patients to be diagnosed late in course of illness, are just 2 possible reasons for this alarming trend and the current state of diabetes management. An examination of a case study of a 62-year-old male with type 2 diabetes and multiple comorbidities will be used to illustrate the impact of these factors on diabetes management.
The case study highlights the role of pharmacological agents with different mechanisms of action, in addition to nutrition and lifestyle changes, and emphasizes the importance of patient education and empowerment in the treatment of diabetes. All of these factors can contribute to improvements in P4P scores.
A focus on postprandial hyperglycemia, in addition to fasting blood glucose excursions, may serve to improve the current state of diabetes care. Adding such recently introduced agents as the incretin hormones, glucagon-like protein-1 (GLP-1) analogs, and dipeptidyl peptidase-IV (DPP-IV) inhibitors to the existing treatment plans may prove more beneficial in improving glycemic control than traditional agents. These therapies target different processes in the course of diabetes, exerting their effects on postprandial glucose excursions. The use of individually tailored therapy, employing the most effective pharmacologic agents possible in conjunction with nutrition and lifestyle changes, remains the best option. Best practices such as these can be enhanced through P4P initiatives to further the effectiveness of diabetes therapy in managed care.
ss Incidence and Prevalence of Diabetes
Diabetes is one of the most prevalent diseases in the United States, with one person in America being diagnosed every 25 seconds. CONCLUSIONS: An effective program for the management of a diabetes patient population must be multidisciplinary, coordinating the efforts of many different levels of health care providers. Furthermore, components commonly incorporated in P4P initiatives, such as patient self-management education, provider contact, and the use of the American Diabetes Association standards of care measures for screening and lab levels, are imperative to the success of a diabetes management program. than 6 million people remain undiagnosed. 1 Mortality rates from diabetes and its related conditions, such as cardiovascular disease, highlight the seriousness of the this disease and contribute to it being the sixth leading cause of death listed on U.S. death certificates in 2002. 6 Furthermore, the problem of diabetes is growing, as approximately 35 million people in the United States have prediabetes. 1 This epidemic is not confined to adults or the elderly-reports indicate a 7% to 45% increase in children with type 2 diabetes.
ss Current Trends in Diabetes Management
Although diabetes is widely recognized as a prevalent and serious disease in managed care, current care is suboptimal. In fact, fewer than 2% of American adults with diabetes are receiving optimal quality of care. 3 Tight glycemic control, a fasting blood glucose goal of <110 mg/dL and a 2-hour postprandial goal of <140 mg/dL, ( Table 1) 5 is a key component of diabetes management, since the maintenance of blood glucose within a narrow target range can minimize or prevent the microvascular and macrovascular complications associated with the disease. While this concept is universally accepted, the national averages of blood glucose levels remain well above desired target goals, indicating the need for improved management and care. Recent estimates of the U.S. averages were >200 mg/dL for fasting plasma glucose (FPG), >300 mg/dL for postprandial blood glucose (PPG), and greater than 9.5% for glycosylated hemoglobin (A1C). 4 In an effort to improve the current state of diabetes care, the NCQA' s HEDIS diabetes measure was developed as a means to better promote monitoring of various clinical markers in patients with this disease. The HEDIS diabetes measure evaluates the percentage of plan members with diabetes (aged 18-75 years) with A1C screening; A1C controlled to <9.0% (which will change to <7.0% in 2007); low-density lipoprotein cholesterol (LDL-C) screening; LDL-C controlled to <100 mg/dL; eye examination; and microalbuminuria screening. 8 This measure has been employed in P4P initiatives across the country by granting incentives to providers who have a prespecified proportion of their patients with diabetes meeting the measure.
Over the past decade, providers in the United States have shifted the treatment paradigm toward a strategy that incorporates the use of more pharmacologic agents and fewer dietary or lifestyle interventions or insulin therapy alone. The use of pharmacotherapy alone in treatment of diabetes increased from 45% to 53% in type 2 patients, while the use of dietary interventions and insulin alone decreased from 24% and 27% to 16% and 20%, respectively, in patients with type 2 diabetes (Figure 1 ). 9 These changes in diabetes pharmacotherapy do not appear to have resulted in improved levels of glycemic control. Indeed, the proportion of patients achieving the American Diabetes Association' s (ADA' s) recommended A1C level of <7.0% as measured in the National Health and Nutrition Examination Survey (NHANES) III and IV actually decreased from 44.5% to 35.8% between the years 1994 and 2000, indicating the need to continue to improve education and self-management efforts. 9 It is possible that increasing reliance solely on pharmacological measures, especially monotherapy, resulted in an overall worsening of the condition in patients, as demonstrated by the trend toward less-effective glucose control. Examination of a case study of a 62-year-old male with type 2 diabetes for 4 years helps to demonstrate the challenges inherent in the treatment of patients struggling with the disease. It is important to remember that the ADA estimates that by the time a patient with type 2 diabetes is finally diagnosed, they have actually had the disease for approximately 9 years. 10 Therefore, from the time of diagnosis, treatment plans need to be aggressive in order to optimally manage this disease, since most patients already have complications resulting from this delay in diagnosis.
Nationally Accepted Targets for Glycemic Control
The patient' s laboratory and physical findings in this study are outlined in Table 2 . As with most diabetes patients, this particular patient has concurrent cardiovascular disease, specifically hypertension and dyslipidemia. To assist in the management of these conditions, the patient had been prescribed glyburide 5 mg two times daily, metformin 850 mg three times daily, an ACE inhibitor, a diuretic, and a low-dose statin.
Illustrating the complexity of treating such a high-maintenance disease, the patient acknowledged having a self-monitoring blood glucose (SMBG) meter but reported having "no time" to check his blood glucose levels. In addition, the patient admitted to a sedentary lifestyle, which led to his gradual increase in weight since diagnosis. He also described poor nutritional habits, such as eating fast food more than 3 times a week, thereby adding to poor glucose control and a need for a more aggressive treatment plan.
Diabetes self-management education (DSME) is the cornerstone of optimal management of this disease. As such, patient selfmanagement education and quality physician contact commonly incorporated in P4P initiatives may benefit this patient. Motivational and behavioral change strategies that support lifestyle improvements would likely lead to better glucose control, enhanced quality of life, and an increased likelihood of treatment success. In addition, at the time of diagnosis, the patient did not receive a dilated eye exam, a monofilament foot exam, or screening for kidney disease, as mandated in the ADA standards of care. This demonstrates the need and value of P4P and other initiatives that can increase the likelihood of better managing patients with diabetes.
To improve the patient' s overall health, treatment goals include reducing his A1C to <7% (preferably <6.5%), and reducing LDL-C to <100 mg/dL. In addition, the patient is scheduled for regular dilated eye exams, monofilament foot exams, and screening for kidney disease to ensure consistency in monitoring and care. A self-management diabetes education program was also implemented for this patient to better manage his diabetes by increasing his SMBG meter use to twice daily, improving his nutritional habits, and increasing his physical activity. These common P4P-related activities ultimately served as the base for the patient' s diabetes management.
Although lifestyle played an important role in the progression of this patient' s disease, his diabetes remained uncontrolled despite pharmacological treatment with glyburide and metformin.
Until the past decade, few pharmacologic options existed that focused on treating the cause of diabetes as opposed to the symptoms. Additionally, diabetes is a multifaceted disease requiring different agents that work on different organs. Recent pharmacological advancements have introduced new agents that may play an important role in improving the glucose control of this patient as well as that of others. In order to determine whether a switch in therapy is necessary, the current regimen must be evaluated to determine the drugs' efficacy in reducing the patient' s A1C to <7%. If the current pharmacologic agents (glyburide, metformin) at their current dose are determined to have suboptimal effectiveness, action must be taken either in considering dose adjustment or adding or switching agents to reduce and maintain A1C levels. In terms of switching agents, alternative conventional therapies for this particular patient include alpha glucosidase inhibitors, glitinides, or thiazolidinediones (TZDs), while emerging therapies include GLP-1 analogs or DPP-IV inhibitors.
ss Emerging Therapies in Diabetes Management
Many experimental and recently approved treatment options for diabetes target different processes in the course of the disease. In particular, a focus on improvement in the regulation of the gastrointestinal motility and the postprandial hyperglycemia that accompany the disease may serve to improve the current state of diabetes care. Postprandial hyperglycemia is an important predictor of cardiovascular disease and needs to be accurately monitored to properly adjust dietary intake, oral medications, and insulin. 11, 12 Postprandial blood glucose levels are required to accurately adjust bolus insulin doses. 13 In addition, the postprandial glucose values tend to correlate better with A1C than fasting glucose, especially at values near the 7% range.
14 A recent study by Monnier et al. suggests that approximately 70% of the glucose that contributes to an A1C of 7% comes from the after-meal or postprandial glucose level. 15 Emerging therapies in diabetes care include the GLP-1 analogs and DPP-IV inhibitors, which each exert their effect on different portions of the same pathway in the mechanism of the disease. The GLP-1 analogs, or incretin mimetics, act by mimicking the action of GLP-1, an incretin hormone secreted in the L-cells of the intestinal mucosa that is released in response to food and binds to the pancreatic β-cell to regulate insulin secretion, slow gastric emptying, and inhibit gluconeogenesis. Agents from this category include pramlintide and exenatide, which are approved for use and are administered as a subcutaneous injection prior to major meals, and liraglutide, which is in development and not available for use. 16 While GLP-1 analogs affect the processes involved in diabetes by mimicking the action of GLP-1 and enhancing natural GLP-1-derived processes, DPP-IV inhibitors act by preventing the action of DPP-IV, the key enzyme involved in the degradation of GLP-1. 17 This results in an increase in (1) an endogenous GLP-1 in response to a meal, (2) suppression of glucagon release, and (3) improvement in peripheral glucose utilization. The DPP-IV inhibitors enhance the long-term effects of GLP-1, such as increasing insulin synthesis and promoting the preservation, neogenesis, and restoration of β-cells (Figure 2 ). DPP-IV inhibitors are oral agents and include sitagliptin, which was recently approved for use in the United States, and vildagliptin and saxagliptin, which are in development. 18 ss
Physical and Laboratory Findings for a 62-Year-Old Male

Conclusions: Best Practices in Diabetes Management
An effective program for the management of a diabetes patient population must be multidisciplinary, coordinating the efforts of a primary care provider, endocrinologist, diabetes educator, dietitian, pharmacist, and support staff. Components commonly incorporated in P4P initiatives, such as patient self-management education, provider contact, and the use of the ADA standards of care measures for screening and lab levels, are imperative to the success of the program. As an example, organizations such as Kaiser Permanente; Health Partners in Minneapolis, Minnesota; and the Family Medicine Center at the University of Oklahoma Health Science Center, Oklahoma City, have designed and implemented multidisciplinary diabetes management programs that have been met with success to date.
Diabetes management must focus on establishing and maintaining glycemic control, reducing the impact of comorbid conditions, and minimizing or preventing long-term complications of diabetes. Treatment should be multifaceted and include aggressive lifestyle modification as well as safe and efficacious pharmacologic agents. The HEDIS measure for comprehensive diabetes management serves as an excellent benchmark for ideal care. Whether part of a P4P program or not, achievement of the HEDIS measure for comprehensive diabetes management can favorably improve outcomes. The author discloses that she has received an honorarium from Merck & Co., Inc. for participation in the symposium and this supplement. She discloses no potential bias or conflict of interest relating to this article.
